Recombinant human growth differentiation factor-9 improves oocyte reprogramming competence and subsequent development of bovine cloned embryos.
Previously, we found that oocyte-secreted factors (OSFs) secreted by denuded oocytes during in vitro maturation (IVM) enhance subsequent development of bovine somatic cell nuclear transfer (SCNT) embryos. This treatment requires many oocytes during IVM. Hence, the aim of this study was to investigate whether supplementing with recombinant growth differentiation factor-9 (GDF9), one of crucial OFSs, in oocyte maturation medium could improve developmental competence of bovine oocytes and subsequent development of cloned embryos. Cumulus-oocyte complexes (COCs) from antral follicles of bovine ovaries collected from an abattoir were cultured with (SCNT+GDF9 group) or without (SCNT group) 200 ng/mL recombinant human GDF9 in oocyte maturation medium. After 22 h, metaphase II (MII) oocytes were used for SCNT. The presence of 200 ng/mL GDF9 significantly increased oocyte maturation rates, the cleavage rate, and blastocyst formation rates of bovine cloned embryos. The blastocyst total, inner cell mass (ICM) cell numbers, and ratio of ICM:TE were higher, whereas the rate of apoptosis in bovine cloned blastocysts was lower in the SCNT+GDF9 group than in the SCNT group. The histone modifications at various sites were also different between each group. These results suggest that COCs cultured with recombinant GDF9 in oocyte maturation medium improve oocyte developmental competence and subsequent developmental competence of cloned embryo in cattle.